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[Title of Invention] Hair modifying agent composition 
[Abstract] 

[Constitution] Hair modifying agent composition which contains one or more types of . 
organic acid selected from caproic acid, hexanoic acid, pyrolidone carboxylic acid, 
benzoic acid, one or more types of sulfonic acid selected from among 1- pentane sulfonic 
acid, 1- hexane sulfonic acid, benzene sulfonic acid, o» toluene sulfonc acid, 1 or 2- 
naphthalene sulfonic acid, 2, 7- naphthalene di sulfonic acid, and organic solvent and 
exhibits acidity. 



[Effectiveness] Naturally curly hair can be modified without damaging and its effect of 
maintaining is excellent. 



[Claims of the Patent] 

[Claim 1] Hair modifying agent composition which is characterized by containing one or 
more selected from the organic acid expressed by the following general formulas (a-1) ~ 
(a- 4) and their salts, one or more selected from the sulfonic acid expressed by the 
following general formulas (b-1) ~ (b-3) and their salts and (c ) organic solvent, and 
exhibits acidity. 



[Chemical formula 1] 



R 1 

1**4 ~CM : U 



i 



12 3 

[in the formula, R , R and R indicate, independently and respectively, the alkyl radical 
or aryl radical of carbon number of 4 - 10 of straight chain or branched chain which may 
be substituted by the hydroxyl radical alkoxyl radical acyl oxy radical carboxyl radical 
or amino radical]. 

[Chemical formula 2] 




[in the formula, R 4 is (1) hydrogen atom, (2) carboxyl radical, (3) - CON R 7 R S (here, R 7 
and R s are, independently and respectively, the alkyl radicals of straight chain or branch- 
ed chain of carbon number 1-6 which may be substituted by hydrogen atom or hydroxyl 
radical) or (4) alkyl radicals of straight chain or branched chain of carbon number 1 - 6 at 
any position in the chain which may be substituted by hydroxyl radical carbonyl radical, 
amino radical or alkoxyl radical; R 5 and R 6 are, independently and respectively, (1) 
hydrogen atom, (2) carboxyl. radical, (3) -CONR 9 R ]0 (here, R 9 and R 10 are, independent- 
ly and respectively, the alkyl radicals of straight chain or branched chain of carbon num- 
ber 1-6 which may be substituted by hydrogen atom or hydroxyl radical), (4) alkyl 
radical of straight chain or branched chain of carbon number 1 - 6 at any position in the 
chain which may be substituted by hydroxyl radical, carbonyl radical, amino radical or 
alkoxyl radical or (5) -OR 11 (here R u is hydrogen atom or an alkyl radical of straight 
chain or branched chain of carbon number 1-6 which may be substituted by hydroxyl 
radical)]. 

[Chemical formula 3] 

mm • • 

• :. ; ; " J jf : '\ •••• .Ci - 3 ) 

[in the formula, R 12 - R 16 are, independently and respectively, (1) hydrogen atom, (2) - 

1 T 1 8 IT 1 K 

CONR R (here, R and R are, independently and respectively, hydrogen atom or an 
alkyl radical of straight chain or branched chain of carbon number 1-6 which may be 
substituted by hydroxyl radical), (3) an alkyl. radical of straight chain or branched chain 
of carbon number 1 - 6 at any position in the chain which may be substituted by 
hydroxyl radical, carbonyl radical, amino radical or alkoxyl radical, or (4) -OR i9 (here 
R 19 is an alkyl radical of straight chain or branched chain of carbon number 1-6 which 
may be substituted by hydroxyl radical)]. 
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[Cheraical formula 4] 

COM 



t*-4) 



[in the formula, R 25 - R 26 are, independently and respectively, (1) hydrogen atom, (2) 
carboxyl radical, (3) -CONR 27 R 28 (here, R 27 and R 28 are independently and respectively, 
hydrogen atom or an alky] radical of straight chain or branched chain of carbon number 1 
~ 6 which may be substituted by hydroxyl radical), (4) an aikyl radical of straight chain 
or branched chain of carbon number 1 - 6 at any position in the chain which may 
substituted by hydroxy] radical, carbonyl radical, amino radical or alkoxyl radical, or (5) 
^OR 29 (here, R 2 is an alkyl radical of straight chain or branched chain of carbon number 
1 - 6 which may be substituted by hydroxyl radical)]. 



[Chemical formula 5] 



R 39 



[in the formula, R 30 , R 31 , and R 32 are, independently and respectively, alkyl radical or 
aryl radical of straight chain or branched chain of carbon number 1-10 which maybe 
substituted by hydroxyl radical, alkoxyl radical, acyl oxy radical, carboxyl radical or 
amino radical]. 

[Chemical formula 6] 




[in the formula, R ~ R are, independently band respectively, (1) hydrogen atom, (2) - 
S03H, (3) ^CONR 38 R 39 (here R 3S and R 39 are, independently band respectively, 
hydrogen atom or an alkyl radical of straight chain or branched chain of carbon number 1 
~ 6 which may be substituted by hydroxyl radical), (4) an alkyl radical of straight chain 
or branched chain of carbon number 1 - 6 at any position in the chain which may be 
substituted by hydroxyl radical, amino radical or alkoxyl radical, or (5) -OR 40 (here R 40 is 



3 



hydrogen or an alky] radical of straight cha in or branched chain of carbon number 1 ~ 6 
which may be substituted by hydroxy! radical)]. 



g 4& ^V/Sy^s J}42 



[Chemical formula 7] 

[in the formula, R 41 ~ R 47 are, independently and respectively, (1) hydrogen atom, (2) - 
S03H, (3) carboxyl radical, (4) -~CONR 4S R 49 (here, R 4K and R 49 are, independently and 
respectively, hydrogen atom or alkyl radical of straight chain or branched chain of carbon 
number 1 ~ 6 which may substituted with hydroxyl radical), (5) an alkyl radical of 
straight chain or branched chain f carbon number 1 - 6 at any position in the chain which 
may be substituted with hydroxyl radical, carbonyl radical, amino radical or alkoxyl 
radical, or (6) -OR 50 (here, R 50 is hydrogen atom or an alkyl radical of straight chain or 
branched chain of carbon number 1 - 6 which may be substituted with hydroxyl radical 

[Claim 2] Hair modifying agent composition described in Claim 1 in which the organic 
solvent (c ) is one that can be expressed by the following general formula (c-1) 



[Chemical formula 8] _ 

(in the formula, R 51 is hydrogen atom, methyl radical or methoxy radical and R 53 and R 53 
are hydrogen atom or hydroxyl radical, p, q and r indicate the integer of 0 - 5. However, 
the case where p = q- r- 0and also R = R 53 and the case where p = q = r = 0 and R 51 is 
hydrogen atom and R 52 is hydroxyl radical are excluded), and its content is 5 ~ 50 wt % 
in the hair modifying agent composition. 

[Claim 3] The hair modifying agent composition described in Claim 1 or 2 in which pH is 
less than 2-7. 



[Detailed Description of the Invention] 
[0001] 

[Field of Application in Industry] This invention is related to the hair modifying agent 
composition which has excellent resistance to high temperature, can make correct the 
naturally curly hair without damaging it , has excellent effect of maintaining the result 
and is useful as shampoo and in hair treatment, etc. 



[0002] 
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[Existing Technology] As a method of correcting the naturally curly hair to straighten it, 
permanent wave (hereinafter, this is called fperma] is used widely. In the perma, a 
composition containing the reducing agent such as thio glycolic acid or cysteine is 
applied to the hair and, by this, under the alkaline condition, the S-S bond of hair's 
keratin protein is broken and, next, by applying the oxidizing agent such as sodium 
bromate for the recombination (re-bonding), a semi- permanent deformation is applied to 
the hair. 

[0003] On the other hand, as a method of straightening the naturally curly hair tempo- 
rarily, there are the method of using the commercially sold hair care agent for the natural- 
ly curly hair and the method of blowing by the hair dresser. The hair care agent for use on 
the naturally curly hair is the method of utilizing the reducing agent, oxidizing agent, etc 
of li ght strength and the blowing method is a method in which the hydrogen atom 
bonding in the hair is temporarily cut and, by blowing, other hydrogen atom bonding is 
formed forcibly, 

[0004] 

[The Problem That the Invention Intends to Solve] However, the hair- setting mechanism 
in the perma involves the breaking - recombination of the S-S bond of keratin protein in 
hair and, consequently, by this treatment, the keratin protein of hair is embrittled. The 
hair which is embrittled in this way is damaged easily by an external physical force such 
as brushing. On the other hand, the hair care agent for use on the naturally curly hair uses 
the reducing agent, oxidizing agent of light strength and, consequently, sufficient effect 
of correction can not be obtained. Also, the blowing method can not be used easily at 
home and, furthermore, under a high temperature, the setting crumbles easily. 

[0005] Thereupon, the objective of this invention is to solve the said problems and pro- 
vide a hair modifying agent composition which has excellent resistance to high temper- 
ature, can modify without damaging the naturally curly hair, and, furthermore, can main- 
tain the modification over a long period. 

[0006] 

[The Means of Solving the Problem] As the result of extensive studies, the present 
inventors combined the organic acid of specific structure and sulfonic acid and infiltrated 
the two components to the hair by an organic solvent that is used together and found out 
that, as the result, the modifying activity on the naturally curly hair (setting force) is 
excellent and there is no damage to the hair in this case. Further, it was found that, even 
by the repeated washing and under the humidity, the effect of modification is not lost. 
Thus, this invention was accomplished. 

[0007] Thus, this invention provides hair modifying agent composition which is charac- 
terized by containing one or more selected from the organic acid expressed by the follow- 
ing general formulas (a-1) ~ (a- 4) and their salts, one or more selected from the sulfonic 
acid expressed by the following general formulas (b-l) - (b-3) and their salts and (c ) 
organic solvent, and exhibits acidity. 
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[0008] 

[Chemical formula 9] 



- ■«* 

[in the formula, R 5 R 2 and R 3 indicate, independently and respectively, the alkyl radical 
or aryl radical of carbon number of 4 ~ 10 of straight chain or branched chain which may 
be substituted by the hydroxy! radical, alkoxyl radical, acyl oxy radical, carboxyl radical, 
or amino radical]. 

[0010] 

[Chemical formula 10] 




[001 1] [in the formula, R 4 is (1) hydrogen atom, (2) carboxyl radical, (3) - CON R 7 R 8 
(here, R 7 and R 8 are, independently and respectively, the alkyl radicals of straight chain or 
branched chain of carbon number 1-6 which may be substituted by hydrogen atom or 
hydroxyl radical) or (4) alkyl radicals of straight chain or branched chain of carbon 
number 1 - 6 at any position in the chain which may be substituted by hydroxyl radical 
carbonyl radical, amino radical or alkoxyl radical; R 5 and R 6 are, independently and res- 
pectively, (1) hydrogen atom, (2) carboxyl radical, (3) -CONR 9 R 10 (here, R 9 and R 10 are, 
independently and respectively, the alkyl radicals of straight chain or branched chain of 
carbon number 1 - 6 which may be substituted by hydrogen atom or hydroxyl radical), 
(4) alkyl radical of straight chain or branched chain of carbon number 1 ~ 6 at any 
position in the chain which may be substituted by hydroxyl radical, carbonyl radical, 
amino radical or alkoxyl radical or (5) -OR 11 (here R n is hydrogen atom or an alkyl 
radical of straight chain or branched chain of carbon number 1-6 which may be 
substituted by hydroxyl radical)]. 

[0012] 

[Chemical formula 11] 



6 




(a -.3 3 



[0013] [in the formula, R 12 ~ R 16 are, independently and respectively, (I) hydrogen atom, 
(2) -CONR 17 R 18 (here, R 17 and R 18 are, independently and respectively, hydrogen atom 
or an alky! radical of straight chain or branched chain of carbon number 1 ~ 6 which may 
be substituted by hydroxyl radical), (3) an alkyl radical of straight chain or branched 
chain of carbon number 1 ~ 6 at any position in the chain which may be substituted by 
hydroxyl radical, carbonyl radical, amino radical or alkoxyl radical, or (4) -OR 19 (here 
R 19 is an alkyl radical of straight chain or branched chain of carbon number 1 ~ 6 which 
may be substituted by hydroxyl radical)}. 

[0014] 

[Chemical formula 1-2] 

COOH 



ta-O 



1 J*^^ 

[0015] [in the formula, R 25 ~ R 26 are, independently and respectively, (1) hydrogen atom, 
(2) carboxyl radical, (3) -CONR 27 R 28 (here, R 27 and R 28 are independently and 
respectively, hydrogen atom or an alkyl radical of straight chain or branched chain of 
carbon number 1-6 which may be substituted by hydroxyl radical), (4) an alkyl radical 
of straight chain or branched chain of carbon number 1 - 6 at any position in the chain 
which may substituted by hydroxyl radical, carbonyl radical, amino radical or alkoxyl 
radical, or (5) -OR 29 (here, R 29 is an alkyl radical of straight chain or branched chain of 
carbon number 1-6 which may be substituted by hydroxyl radical)]. 

[0016] 

[Chemical formula 13] 

K*H:~*M (b - r) .\ v. - 



£32 



[0017] [in the formula, R 30 , R 31 , and R 32 are, independently and respectively, alkyl 
radical or aryl radical of strai ght chain or branched chain of carbon number 1-10 which 
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may be substituted by hydroxyl radical, alkoxyl radical, acyl oxy radical, carboxyl radical 
or amino radical]. 



[0018] 

[Chemical formula 14] 




g3S 



[0019] [in the formula, R - R are, independently band respectively, (1) hydrogen atom, 
(2) -S03H, (3) ~CONR 38 R 39 (here R 38 and R 39 are, independently band respectively, 
hydrogen atom or an alkyl radical of straight chain or branched chain of carbon number 1 
~ 6 which may be substituted by hydroxyl radical), (4) an alkyl radical of straight chain 
or branched chain of carbon number 1 ~ 6 at any position in the chain, which may be 
substituted by hydroxyl radical, amino radical or alkoxyl radical, or (5) -OR 40 (here R 40 is 
hydrogen or an alkyl radical of straight cha in or branched chain of carbon number 1 ~ 6 
which may be substituted by hydroxyl radical)]. 

[0020] 

[Chemical formula 15] 



[0021] [in the formula, R 41 - R 47 are, independently and respectively, (1) hydrogen atom, 
(2) -303H, (3) carboxyl radical, (4) -CONR 48 R 49 (here, R 48 and R 49 are, independently 
and respectively, hydrogen atom or alkyl radical of straight chain or branched chain of 
carbon number 1 ~ 6 which may substituted with hydroxyl radical), (5) an alkyl radical of 
straight chain or branched chain f carbon number 1 ~ 6 at any position in the chain which 
may be substituted with hydroxyl radical, carbonyl radical, amino radical or alkoxyl 
radical, or (6) -OR 50 (here, R 50 is hydrogen atom or an alkyl radical of straight chain or 
branched chain of carbon number 1 - 6 which may be substituted with hydroxyl radical. 

[0022[ Also this invention provides hair modifying agent composition in which the 
organic solvent (c ) is one that can be expressed by the following general formula (c-1) 




R* 7 S0 S H 
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[0023] 

[Chemical formula 16] 

J < c - I > 

(CH 2 ) r -E 8S 

[0024] (in the formula, R 51 is hydrogen atom, methyl radical or methoxy radical and R 52 
and R 53 are hydrogen atom or hydroxyl radical, p, q and r indicate the integer of 0 ~ 5. 
However, the case where p = q = r = 0 and also R* 2 - R 33 and the case where p = q = r = 0 
and R M is hydrogen atom and R 52 is hydroxyl radical are excluded), and its content is 5 ~ 
50 wt % in the hair modifying agent composition. 

[0025] The organic acid (a) which is used in this invention is that which is expressed by 
the general formulas (a-1) ~ (a-4). Among these organic acids, as for that which is 
expressed by the general formula (a-1), the examples are caproic acid, hexanoic acid, 
caprylic acid, heptanoic acid, 2- hydroxyl hexanoic acid, 2- hydroxy octanoic acid, 1 1- 
hydroxy undecanoic acid, hydroxy pivalic acid, gluconic acid, pantothenic acid, malic 
acid, tartaric acid, etc. As for that which can be expressed by the general formula (a-2), 
the example is pyrolidone carboxylic acid. As for that which can be expressed by the 
general formula (a-3), the examples are benzoic acid, o- phthalic acid, m-phthalic acid, p- 
phthalic acid. As for that which can be expressed by the general formula, the examples 
are 1- naphthalene carboxylic acid, 2- naphthalene carboxylic acid, naphthalene di 
carboxylic acid, naphthalene acetic acid. As for the salt of these organic acid, the exam- 
ples are alkali metal salt, alkali earth metal salt, ammonium salt, mono- di- or tri- CI ~ 
C6 alkyl ammonium salt, mono-, di-, or tri CI ~ C6 alkanol ammonium salt. As for more 
preferable salt, the examples are mono or di sodium salt, mono or di potassium salt, mono 
or di ammonium salt. These organic acids and their salts can be used in single or in com- 
bination of 2 or more. In the case of using in combination of 2 or more, it is preferred to 
combine 2 or more of those selected from hexanoic acid, caprylic acid, heptanoic acid, 
hydroxy pivalic acid, gluconic acid, pantothenic acid, malic acid, tartaric acid, pyrolidone 
carboxylic acid, 1- naphthalene carboxylic acid and 2- naphthalene carboxylic acid. 

[0026] The sulfonic acid (b) which is used I this invention is that which can be expressed 
by the general formulas (b-1) ~ (b-3). Among such sulfonic acids, as for that which can 
be expressed by the general formula (b-1), the examples are 1- pentane sulfonic acid, 1- 
hexane sulfonic acid, 1- heptane sulfonic acid, 1- octane sulfonic acid, isethionic (phon- 
etic translation) acid, 3- hydroxyl propane sulfonic acid, 4- hydroxyl butane sulfonic acid, 
5- hydroxyl pentane sulfonic acid, 6- hydroxyl hexane sulfonic acid, 7- hydroxyl heptane 
sulfonic acid, etc. As for that which can be expressed by the general formula (b-2), the 
examples are benzene sulfonic acid, o- toluene sulfonic acid, m- toluene sulfonic acid, p- 
toluene sulfonic acid. As for that which can be expressed by the general formula (b-3), 
the examples are 1- or 2- naphthalene sulfonic acid, 2, 7 - naphthalene di sulfonic acid, 1, 
5 - naphthalene di sulfonic acid, 2, 6- naphthalene di sulfonic acid, 1,3,5- naphthalene 
tri sulsfonic acid, 1- naphthol -2- sulfonic acid,, 1- naphthol -4- sulfonic acid, 2- naphthol 
-6 sulfonic acid, 2- naphthol -7- sulfonic acid, 1- naphthol — 3, 6 — di sulfonic acid, 2- 
naphthol - 6, 8 - di sulfonic acid, 2, 3 - di hydroxyl naphthalene -6- sulfonic acid, 1, 6- 
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dihydroxy naphthalene -3- sulfonic acid, 4, 5 - di hydroxyl napthol 2, 7- di sulfonic acid, 
etc. As for the salts of these organic acid, the examples are alkali metal salt, alkali earth 
meta! salt, ammonium salt, mono-, di-, or tri CI ~ C6 alkyl ammonium salt, mono-, di-, 
or tri CI - C6 alkanol ammonium salt, etc, and, as for the more preferable salt, the 
examples are mono or di sodium salt, mono or di potassium salt, mono or di ammonium 
salt. These organic acids and their salts can be used in single or in combination of 2 or 
more. In the case of using 2 or more in combination, the combination of two or more 
selected from, the following is preferred: 1- hexane sulfonic acid, 1- heptane sulfonic acid, 
isethionic acid, 3- hydroxy! propane sulfonic acid, 4- hydroxyl butane sulfonic acid, 5- 
hydroxyl pentane sulfonic acid, 6- hydoxy hexane sulfonic acid, benzene sulfonic acid, p- 
toluene sulfonic acid, 1, 5- naphthalene di sulfonic acid, 2, 6- naphthalene di sulfonic 
acid, 1, 3, 6- naphthalene tri sulfonic acid, 1- naphthol -2- sulfonic acid, 1- naphthol -4- 
sulfonic acid, 2- naphthol -6- sulfonic acid and 2- naphthol -7- sulfonic acid. 

[0027] In the said organic acid and sulfonic acid, due to the presence of asymmetric 
carbon atoms, there are the optical isomers but, in this invention, both of the optically 
active substance and racemic compound can be used, 

[0028] As to the amount of bl ending of the organi c acid or its salt (a) and sulfonic acid or 
its salt (b), more than 0.1 wt % in the hair modifying agent composition is preferred for 
both of them. In particular, if more than 1 wt %, and, further, LO ~ 2.0 wt % is blended, 
the resistance to high temperature is improved and the hair modification having high 
maintenance effect can be obtained without damaging the naturally curly hair and so this 
is preferable. Also, with the organic acid or its salt (a) and the sulfonic acid or its salt (b), 
there is no particular restriction on the blending ratio but 0:1 ~ 1 : 10 in weight ratio is pre- 
ferred. 

[0029] As to the organic solvent (c ) which is used in this invention, there is no restriction 
as long as it can let the organic acid or its salt (a) and sulfonic acid or its salt infiltrate 
into the hair. Examples are that which can be expressed by the general formula (c-1). As 
for such organic solvent (c ), the examples are ethanol, iso propanol, 1- propanol, 1,3- 
butane diol, hexylene glycol, etc and these can be used in single or in combination of two 
or more. In the case of using in combination of two or more, the combination of ethanol 
and propanol is preferable. 

[0030] As for the amount of blending of the organic solvent (c ) in the hair modifying 
agent composition, 5 ~ 50 wt % is preferable and, in particular, 10 ~ 40 wt %, and further 
20 ~ 30 wt % is preferred and, at this, the infiltration of the organic acid and its salt (a) 
and the sulfonic acid and its salt (b) into the hair is good and their effect can be express- 
ed sufficiently. 

[0031] in. the hair modifying agent composition of this invention, in addition to the com- 
ponents said above, the known blending components of the hair cosmetic materials can 
be blended. Examples of such components are: the surfactant such as the anionic surfact- 
ant, e. g. alkyl bezene sulfonic acid salt, alkyl ether sulfuric acid, salt, olefin sulfonic acid 
salt, a- sulfo fatty acid ester, amino acid- based surfactant, phosphoric acid ester- based 



10 



surfactant, sulfo succinic acid ester- based surfactant; the amphoteric surfactant, e. g. the 
betaine type surfactant, alkyl amine oxide, imidazoline type surfactant, etc.; the non- 
ionic surfactant, e. g. poly oxy ethylene alkyl ether, poly oxy ethylene alkyl. phenyl ether, 
alkanol amide and its alkylene oxi de addition compound, the ester of poly hydric alcohol 
and fatty acid, the sorbitan fatty acid ester, alkyl saccharide- based surfact-ant; the cation- 
ic surfactant, e. g. mono or di straight chain long chain alkyl quaternary ammonium salt, 
mono or di branched type straight chain long chain alkyl quaternary ammonium salt, etc. 
These can be used in single or in combination of two or more. Among these, when the 
composition of this invention is a shampoo, considering the irritability to the skin or hair, 
it is preferred to use it in combination with the amino acid- based surfactant, phosphoric 
acid- based surfactant, sulfo succinic acid ester- based surfactant, imidazoline type 
surfactant, alkyl saccharide - based surfactant. 

[0032] As to the amount of blending of these surfactants in the hair modifying agent 
composition, 0,01 ~ 40,0 wt % is preferred and, in particular, 0.5 ~ 20.0 wt % is preferred. 

[0033] Also, for the improvement of the feeling of hair or skin, the cationic polymer can 
be blended. As for this cationic polymer, the examples are cationic cellulose derivative, 
cationic starch, cationized gua-gum derivative, di allyl quaternary ammonium salt/ acryl 
amide non- mixture, quaternarized poly vinyl pyrolidone derivative, poly glycol/ poly 
amide condensate. These can be used in single or in combination of two or morel. More 
specific examples of these cationic polymer are the cationized cellulose of molecular 
weight of about 100,000 ~ 3,000,000, the cationized starch of degree of cationization of 
about 0,01 ~ 1, the cationized gua-gum of degree of cationization of about 0.01-1 
(Jaguar made by Mayhole Co., etc), di allyl quaternary ammonium salt/ acryl amide 
copolymer of molecular weight 30,000 ~ 2,000,000, quaternarized poly vinyl pyrolidone 
derivative of the quaternarized poly vinyl pyrolidone / di methyl amino ethyl methacryl- 
ate copolymer in which the cationic nitrogen content is 1,6 ~ 2.4 % in vinyl polymer and 
molecular weight is 10,000 ~ 2,000,000, poly glycol poly amine condensate having alkyl 
radical of carbon number 6 ~ 20, adipic acid/ di methyl amino hydroxy propyl di ethylene 
tri amine copolymer (Calta letine made by Sandoz Co.), and, in addition, the cationic 
polymers listed in Kokai JP Sho 53 (1978)- 139734, page 14, left upper column, line 18 - 
page 33, left lower column, line 2, and Kokai JP Sho 60 (1985) ~ 36407, page 8, right 
upper column, line 17 ~ page 10, right upper column, line 6. 

[0034] The amount of blending of the cationic polymer in the hair modifying agent 
composition is preferably 0.05 ~ 20.0 wt % and, in particular, 0.1 - 10.0 wt % is 
preferable. 

[0035] Also, in order to improve the feel of the hair and skin, the silicone derivative can 
be blended. As for this silicone derivative, the examples are the silicone derivatives such 
as di methyl poly siloxane, methyl phenyl poly siloxane, amino modified silicone, 
alcohol modified silicone, aliphatic alcohol modified silicone, poly ether modified 
silicone, epoxy modified silicone, fluorine modified silicone, cyclic silicone, alkyl 
modified silicone and these can be used in single or in combination of 2 or more. Also, 
these silicone derivatives can be used as the latex composition which is emulsion 
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polymerize by the method described in IP Sho 56 (1981) - 38609 (page 1, right lower 
column, line 10 ~ page 2, left upper column, line 1 1 ). Among these silicone derivatives, 
also, the dimethyl poly siloxane of degree of polymerization of over 500. poly ether 
modified silicone, amino modified silicone, cyclic silicone give good feel to the hair and 
so these are preferred. 

[0036] The amount of blending of the silicone derivative in the hair modifying agent is 
preferably 0.01 - 10.0 wt % and particularly preferably 0.05 ~ 10.0 wt % 

[0037] To the hair modifying agent composition of this in vention, other components that 
are normally blended to the hair cosmetics materials can be blended within the scope of 
not failing the object of this invention. The examples are: the feeling- of- touch improv- 
ing agent such as a high, fatty acid salt of longer chains than lauric acid, alkyl amine oxide, 
fatty acid alkanoi amide, squalane, lanolin, a- mono iso stearyl glyceryl ether, cholesteryl 
sulfate; moisture retention agent such as urea, etc; viscosity control agent such as methyl 
cellulose, carboxy vinyl polymer, hydroxy! ethyl cellulose, poly oxy ethylene glycol di 
stearate, etc; pearlizing agent; perfume; pigment; UV ray absorbent; anti oxidant; steriz- 
ing agent such as triclosan, tri chloro carban (phonetic translation); anti inflammatory 
agent such, as potassium glycyr rhizinide, tocopherol acetate, etc.; anti dandruff agent 
such as zinc pyrithion, octo pyrox, etc.; the preservative such as methyl parabene, butyl 
parabene, etc.; amino poly carboxylic acid derivative of ethylene di amine tetra acetate, 
etc. as the chelate agent. 

[0038] As to the dosage form of the hair modifying agent composition of this invention, 
there is no particular restriction and it can be in the desired dosage form such as the aque- 
ous solution, ethanol solution, emulsion, suspension, gel, liquid crystal, aerosol, etc. and 
it can be used as the shampoo, rinse, hair treatment, conditioner, blow agent, foam agent, 
lotion, hair cream, etc. 

[0039] The hair modifying agent composition of this invention exhibits acidity and, by 
using an acid or alkali. (pH control agent), the pH is controlled preferably to 2 ~ 7, parti- 
cularly preferably to 2.5 ~ 6. When the hair modifying agent composition of this invent- 
tion is in the neutral or alkaline zone, the modifying effect on the naturally curly air, the 
resistance to high temperature and the effect of maintaining the modification drop. 

[0040] 

[Effectiveness of the Invention] The hair modifying agent composition of this invention 
has excellent effect of correcting the naturally curly hair and, at this time, it does not 
damage the hair. The naturally curly hair, which is corrected, once, does not lose the 
corrected state even when it is left in the atmosphere of high temperature and when the 
hair is washed and the hair modifying agent composition of this invention also has 
excellent resistance to high temperature and excellent effect of maintaining the result of 
correction. 

[0041] 
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[Examples of Application] In the following, the invention is explained in further detail by 
the examples of application but this invention is not limited to these examples. 

[0042] Examples of Application 1-11 and Comparative Examples 1-5 
The hair modifying agent compositions having the compositions shown in Table 1 were 
made by the common method and, for these, the following performance evaluation tests 
were conducted. The results are also shown in Table 1 . 

[0043] (Degree of correction of the naturally curly hair) 20 pieces (15 cm) of the natural- 
ly curly hair of Japanese women who have never had cold perma up to the present were 
bundled and, to this hair, each composition was applied and this was warmed at 40 deg C 
for 1 hour. After this, it was rinsed with running water and, after drying, the degree of 
correction of the naturally curly hair was evaluated b the following standard. 

©: Very good 
O: Good 

A: Can not be said to be one or the other 
x: Inferior 

[0044] (Resistance to high temperature) The bundle of hair to which the same treatm ent 
as in the case of evaluating the degree of correction of the naturally curly hair was trans- 
ferred to a case in which the relative humidity was adjusted to 90 % and it was kept there 
for 1 hour. Next, it was taken out from, the case and the degree of correction of the natur- 
ally curly hair was measured. The resistance to high temperature (the level of change in 
the case of comparing with the condition of hair before it was placed in the case) was 
evaluate by the following standard. 

©: Very good 
O: Good 

A: Can not be said to be one or the other 
x: Inferior 

[0045] (Resistance to washing) For the bundle of hair to which the same treatment as in 
the case of evaluating the degree of correction of the naturally curly hair, washing was 
done using the commercially sold shampoo and next, this was dried naturally. For this 
case, the degree of correction was measured and (the level of change in the case of 
comparing with the condition of hair before the shampooing) was evaluated by the 
following standard. 

©: Very good 
O: Good 

A: Can not be said to be one or the other 
x: Inferior 

[0046] [Table 1] 

Column headings; CE, Comparative Example; EA. Example of application; P. Product 
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Row headings: L Composition, performance; 2, Group (a) Benzoic acid; 3. Group (b) 
Benzene sulfonic acid; 4, (c) Ethanol; 5. Water; 6. Total; 7. pH (sodium hydroxide water 
solution); 8, Degree of correction of naturally curly hair; 9. Resistance to high tempera- 
ture; 10. Resistance to washing; * Balance 
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[0047] As shown in Table 1, the naturally curly hair is corrected and this condition was 
maintained even when it was kept in the high temperature atmosphere and when it was 
washed, In contrast to this, in Comparative Examples 1 - 3 where any one of benzene 
sulfonic acid or organic solvent was not contained, the naturally curly hair was almost not 
corrected and, even when some site was corrected, it returned to the condition before the 
correction when left in the high temperature atmosphere and when washed. Also, even if 
the benzoic acid and benzene sulfonic acid were contained, if the content of the organic 
solvent was lower than the lower limit value of the preferred value of this invention as in 
Comparative Example 4 and, when the pH was not in the acidic range as in Comparative 
Example 5, the result was inferior compared to Examples of Application 1-11 although 
it was better when compared with Comparative Examples 1 - 2. 

[0048] Examples of Application 12 ~ 67 and Comparative Examples 6-26 
To the combination of organic acid and sulfonic acid shown, in Table 2> ethanol was 
blended to obtain the hair modifying agent composition of this invention. The amount of 
blending of organic acid and sulfonic acid was 5.0 wt % in all cases and the amount of 
blending of ethanol was 20 wt % and the balance was water. pH was adjusted to 3.0 with 
the sodium hydroxide water solution. For each of these hair modifying agent composi- 
tions, the same tests of Example of Application 1 were conducted and the overall evalua- 
tion was conducted by the following standard of evaluation. The results are shown in 
Table 2. Also, as the organic acid, acetic acid, glucolic acid or 2- hydroxy butyric acid 
were used in Comparative Examples 6 ~ 26. For these cases, the results of evaluation are 
also shown in Table 2. 



©: Very good 
O: Good 

A: Can not be said to be one or the other 
x: Inferior 



[0049] [Table 2] 
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Column headings: (l).Component (a) Carboxylic acid; (2). Component (b) Sulfonic acid; 

(3), 1- hexane sulfoic acid; (4) .1 -heptane sulfonic acid; (5), Ise thionic acid; (6). 

6~ hydroxy! hexane sulfonic acid: (7).p- toluene sulfonic acid; (8), 1- naphthalene 

sulfonic acid; (9), 2, 7- naphthalene di sulfonic acid 
Row headings: A. Hexanoic acid; B. Heptanoic acid; C, 2- hydroxyl hexanoic acid; D. 

Benzoic acid; E. Salicylic acid; F. Naphthalene carboxylic acid; G. Naphthalene 

di carboxylic acid; H. Pyrolidone carboxylic acid; I. Acetic acid; J. Glucolic acid; 

K . 2- hydroxyl butyric acid; * Example of Application; * Comparative Examples 
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[0050] In the Examples of Application 12 ~ 67, the naturally curly hair was corrected and 
this was maintained intact even when left in the high temperature atmosphere and, also, 
when washed. 

[0051] Example of Application 68 (Shampoo composition) 

The shampoo composition of the following compositions was made by the common 
method. 

[Table 3] 



(Composition) (Wt %) 

Sodium poly oxy ethylene (E0 = 2.5) lauryl ether sulfate 15.0 
Coconut oil fatty acid die ethanol amide 3.0 
Pyrolidone carboxylic acid 6.0 
1 - naphthalene sulfonic acid 3 . 5 

Ethanol 20.0 
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Cationic cellulose (molecular eight about 200,000 0.5 
Amino modified silicone (SM 8702C; made by Toray Silicone Co.) 0,5 
Perfume 0.2 

Pigment Minute amount 

Sodium hydroxide (pH control agent) Suitable amount 

Purified watger Balance 
Total 10O0 



With repeated use of this shampoo, the effect of correction of the naturally curly hair was 
excellent. 

[0052] Example of Application 69 (Hair treatment composition) 

The hair treatment composition of the following composition was made by the common 

method. 



(Composition) (Wt %) 

Di (2- hexa decyl) di methyl ammonium chloride) 2.0 
Cetyl tri methyl ammonium chloride 2.5 
Lauryl tri methyl ammonium chloride 2.0 
(Chloro) myristoyl amino ethyl -N- hydroxy ethyl) amino ™2- 
hydroxy propyl tri methyl ammonium 3 1 .0 

Pyrolidone carboxylic acid 2,0 
2, 7 - di naphthalene sulfonic acid 2.5 

Ethanol 15.0 
Stearic acid 5.0 
Poly oxy ethylene (E0^5) oleyl ether 0,4 

Di metnyl poly siloxane (degree of polymerization 1000) 0.5 
Penta erythritol glyceryl - iso stearyl glycidyl ether's 1 mol addition 

compound 0.1 
Benzyl oxy ethanol 0.3 
Di ethylene glycol mono ethyl ether 5,0 
Hydroxy ethyl cellulose (1 % water solution; viscosity 8000 cp) 0.3 

Methyl parabene 0.2 
Perfume 0.2 
Sodium hydroxide (pH control agent) Suitable amount 

:Purified water Balance 

Total " 100.0 



This hair treatment composition has excellent effect of correcting the naturally curly hair. 
Also, it can give smoothness and flexibility to the hair and, also, it has little oily feel and 
so the hair of delicate feel could be made. 



16 



[0053] Example of Application 70 

In place of the ethanol in Example of Application 9, equal amount of iso propnaol 1- 
propanoic 1,3- butane di ol or hexylene glycol was used. Other than this, the same 
procedure as in Example of Application 9 was used to obtain the hair treatment 
composition. This hair treatment composition has excellent effect of correcting the 
natuarally curly hair; also, it could give the smoothness and flexibility to the hair and also, 
has little oily feel and produced hair of delicate feel 
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